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1.0 Introduction

This report addresses the analysis and reporting requirements for the Phase Il Transformer
PCB Investigation Work Plan (Phase Il Work Plan; Floyd|Snider et al. 2004) implemented under
the Administrative Order on Consent (Order) issued by the U.S. Environmental Protection
Agency (USEPA) to The Boeing Company (Boeing) under the authority of Section 3008(h) of
the Resource Conservation and Recovery Act of 1976 (RCRA), as amended, 42 USC 6928(h).
This Order [RCRA Docket No. 1092-01-22-3008(h)] became effective on January 18, 1994.
The Order specified activities necessary to correct or evaluate actual or potential threats to
human health and the environment resulting from the release or potential release of hazardous
constituents from or at the Boeing Plant 2 Facility (the Facility) located at 7755 East Marginal
Way South, Seattle, Washington (Figure 1.1).

14 BACKGROUND

In August 2001, Boeing was installing secondary containment curbing around the West Bank
electrical substation located adjacent to the southern border of the Facility (transformer
equipment owned and operated by Seattle City Light [SCL]). This involved the removal of
existing concrete and incidental soil. A hydrocarbon odor was noted in a sandy silt layer in soil
approximately 10 to 18 inches below ground surface (bgs) beneath a removed section of
concrete. Soil samples were collected and submitted for analysis of polychlorinated biphenyls
(PCBs) and other constituents'. The initial screening results indicated relatively high levels of
PCBs in the soil underlying the area. Based on these results, Boeing excavated an area
measuring approximately 6 feet-by 10 feet by 3 feet deep (approximately 7 cubic yards) to
remove contaminated soil and to further define the extent of PCBs. Analyses of samples
collected from the sidewalls and bottom of the excavation (termed the “Area of Discovery”)
revealed variable PCB concentrations ranging from non-detect up to 460,000 ug/kg (taken from
a sidewall sample along the western property line. To confirm the presence of PCBs, additional
samples were collected adjacent to the initial locations but 5.to 6 inches further into the
sidewalls and 1 foot below the excavation bottom. Generally, concentrations in these deeper
samples were significantly less than the initial sample concentrations, which indicates a variable
contaminant distribution across small distances. '

Boeing interrupted the containment construction project, brought the issue to the attention of the
USEPA, and paved the Area of Discovery excavation to prevent human contact and surface
water infiltration (pending resolution of the extent and source of the PCB contamination). In a
letter dated May 23, 2002, USEPA directed Boeing to conduct a further investigation to
characterize the extent of the release (Sikorski 2002). USEPA required Boeing to:

e Characterize the hydrogeologic regime underlying the Area of Discovery in sufficient
detail to evaluate the nature and extent of the release from the transformer(s).

¢ Gather data to make decisions on stabilization as needed: that is, to evaluate
whether immediate action is necessary to prevent further spread of contamination or
to protect human health and the environment.

1 Sampling and analysis of soil samples for waste disposition purposes is a routine step for all excavations as part

of construction activities at the Facility.
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. Characterize concentrations, rates and directions of movement, chemical nature, and
-extent of contamination in any environmental medium off-site or on-site, including
sediment in the Duwamish Waterway that may have been impacted by this release.

e lIdentify potential human and ecological receptors to hazardous constituents at or
from the Facility associated with this release.

e Support the development and analysis of corrective measure alternatives for
this release.

In order to address these requirements, a Phase | Work Plan (Weston 2003) and Phase |
Report (FSM 2004) were prepared by Boeing and approved by USEPA. The Phase | Report
identified several data gaps in the understanding of the mechanism for how the PCBs were
released into the environment and the pathways in which they are potentially being transported
to receptors. Subsequently, the Phase Il Work Plan was prepared to fill these data gaps
(Floyd|Snider et al. 2004). The Work Plan was approved by USEPA in February 2005 and
subsequently implemented by Boeing. This report, in addition to reporting the results of the
Phase |l field activities, interprets and discusses the entire data set available for the broader
investigation area, including Phase | and Phase Il data, RCRA Facility Investigation (RFI) data,
and pertinent data from that portion of the Southwest Bank downgradient of the Area of
Discovery. The Southwest Bank area is a section of the waterway bank extending from the
southern property border of Plant 2 north, approximately 300 feet to the 2-49 Building. The
Southwest Bank has been the focus of numerous environmental investigations unrelated to this
investigation (refer to Section 1.2.3).

The four transformers at the former West Bank substation (substation) were drained of their fluid
and removed by SCL in the spring of 2004. Details on the decommissioning of the
transformers, including results of sampling of the dielectric fluid, wipe samples from the
transformer exteriors, and the concrete pad underlying the transformers are contained in
Appendix D of the Phase Il Work Plan (Floyd|Snider et al. 2004).

1.2 PREVIOUS STUDIES

Numerous environmental investigations were conducted in the southern portion of the Facility
since the late 1980s. The following sections describe the most significant prior investigations
that were conducted in the vicinity of the substation.

1.2.1 RCRA Facility Investigation

The substation lies within a previously identified area of subsurface contamination referred to in
the RFI as Other Area (OA) 11 (Weston 1996, 1997). Soil samples collected from soil borings
in the vicinity of the substation were analyzed for PCBs as part of the OA 11 investigation
(Weston 1998). PCBs were detected at concentrations ranging from 26 ug/kg to 22,000 pg/kg
(total of all Aroclors detected). The highest PCB concentrations were detected in the sample
intervals from 1 to 6 feet bgs in borings within 50 feet of the Area of Discovery.

Seven monitoring wells were installed within 100 feet of the substation both prior to and during
the RFI as part of the ongoing characterization in the area. Of these seven wells, PCBs were
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only detected in one of them, a pre-RFIl well (PL2-006A) immediately downgradient of the
substation pad, at a maximum concentration of 8.9 pg/L in 1995 (Weston 1997).

1.2.2 2-66 Sheetpile Interim Measures

A sheetpile containment structure was constructed in 1993 as an interim measure (IM) around
the former aboveground trichloroethylene (TCE) storage tank and associated underground
piping near former Building 2-66. The southeastern edge of the 2-66 containment structure is
roughly 100 feet north of the substation pad. The purpose of the sheétpile structure is to
contain elevated concentrations of TCE and its degradation products in groundwater and soil.
Beginning in 2003, another IM was implemented to remove the solvents inside the sheetpile
using a soil vapor extraction and groundwater recirculation system. Thirty monitoring wells are
present in the vicinity of the 2-66 containment structure. An additional evaluation of the
groundwater conditions at the sheetpile is being conducted as part of the ongoing IM. Although
PCBs were not specifically analyzed as part of these IMs, soil samples were collected during
the RFI from two borings that turned out to be located within the sheetpile. PCBs were not
detected in the nine of samples analyzed.

1.2.3 Southwest Bank Corrective Measure Study

The Southwest Bank is a section of shoreline at the southern end of the Facility fronting on the
Duwamish Waterway that, at its closest, is approximately 250 feet west of the substation.
During the RFI, soil and bank samples indicated the presence of an elevated concentration of
heavy metals (primarily cadmium, copper, lead, and zinc) and PCBs mainly associated with
construction debris used to fill the bank over time. In"2000, Boeing proposed a corrective
measure that would involve reconstruction of the Southwest Bank. The proposed corrective
measure, to be done concurrent with the dredging of the Duwamish Sediment Other Area
(DSOA), would involve excavation, re-grading, and capping of a portion of the bank. The
benefit of the bank reconstruction would be to stabilize the bank and remove the contaminated
debris that could potentially re-contaminate the sediments in the waterway following DSOA
dredging (Pentec et al. 2002).

In 2001, a series of 21 soil borings were drilled in seven transects perpendicular to the bank
(Pentec et al. 2001a) in order to obtain additional data for the design of the corrective measure.
The samples from the borings confirmed presence of construction debris, riprap, and associated
contaminated materials. While PCBs were detected in the bank debris layer in several of the
soil boring samples, the samples from borings along transects closest to the transformer area
did not have PCB levels detected in the native or construction fill underlying the bank debris.
This is consistent with other locations in the Southwest Bank where PCBs appear associated
with the debris layer and not with underlying soils or groundwater.

1.2.4 DSOA Characterization

The sediment downstream of the Transformer Investigation Area (i.e., the broader area
surrounding and downgradient of the substation that could conceivably be a source of or
affected by the PCB release) was sampled as part of the DSOA investigation (Pentec et al.
2001b). Six sediment core locations were sampled between Outfall 12 and the southern
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boundary of the DSOA directly in front of the Southwest Bank. The results of this sampling are
incorporated into the broader discussion of PCB contamination in waterway sediments as
presented in Section 4.6.

1.2.5 Phase | Transformer Investigation

The Phase | Transformer PCB Investigation characterized the extent of the PCB release in soil
and groundwater in the vicinity of the substation and sediment in front of storm system outfalls
that drained or transited the Transformer Investigation Area. A summary of Phase | findings for
the uplands (soil and groundwater) and sediment offshore of the outfalls is discussed below.

Uplands Phase | Summary

A total of 180 soil samples were collected and analyzed for PCBs. PCB concentrations ranged
from non-detect to 660,000 pg/kg. The highest concentrations were located in or under the
Area of Discovery. PCB concentrations decreased laterally with distance from the Area of
Discovery and were not detected at concentrations greater than 1,000 pg/kg in borings located
more than 80 feet from the Area of Discovery. PCB concentrations were all less than 1,000
pg/kg in samples collected below a depth of 14 feet bgs.

In addition, four groundwater wells were sampled. PCBs were detected at a concentration of
0.41 pg/L in the groundwater sample collected from Well PL2-006A, which was abandoned as
part of Phase Il activities. This well is screened across a soil zone near the water table
containing PCBs -at a concentration of 6,000 pg/kg. PCBs-were not detected in Well PL2-007A,
which is located downgradient of Well PL2-006A nor, in Wells PL2-JFO1AR and-PL2-JF02A
located further southwest from the Area of Discovery.

Sediment Phase | Summary

Sediment in front of the Southwest Bank and Boeing Outfalls 9/9A were sufficiently
characterized in previous investigations of the DSOA, therefore, sediment samples collected as
part of Phase | activities were located upriver of the current DSOA boundary. Samples were
collected in the nearshore area at the bend in the waterway, approximately 200 feet west of the
substation where two parallel stormwater pipes (nominal 12-inch and 24-inch inside diameter
[ID]) transit on the Jorgensen Forge side of the Plant 2-Jorgensen Forge property line. These
pipes (termed the “Property Line Storm Pipes”) discharge to two outfalls, located at the bend in
the waterway.

The Phase | results indicate Washington State Sediment Management Standards (SMS)
Cleanup Screening Levels (CSL; WAC 173-204-520) exceedances for PCBs in sediment at all
sample stations. CSL exceedances at several nearshore stations (SD-DUW161, SD-DUW163,
and SD-DW165) were limited to the upper 2 feet of sediment below mudline (bml). These
stations also had a sandy substrate with very low carbon content. Consistent with state
guidance, the low-carbon samples were compared to the second lowest apparent effects
threshold values (LAET), which are not carbon-normalized, to determine the CSL exceedances.
Cores located further away from the shore encountered a more silty substrate with a higher
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Boeing Plant 2 Phase Il Transformer PCB Investigation

organic carbon content. In these cores, concentrations generally exceeded the CSL to at least
4 feet bml.

Phase | results indicate that the highest PCB concentrations occur in the 0- to 1-foot interval in
front of both Outfalls 9/9A and the Property Line Outfalls. The vertical extent of PCBs greater
than CSL was fully established with depth at most sediment core stations. Bank surface
samples (approximately the top 10 cm) collected in front of the Property Line Outfalls showed
significant PCB contamination as well.

The Phase | data, when combined with the DSOA data, strongly indicate that PCB
contamination is present upriver of the present DSOA boundary including, in front of the
Property Line Outfalls and further upriver. The extent of this contamination upriver was not
resolved by Phase | work. Subsequently, USEPA directed that additional sampling be
conducted as part of Phase Il and include sampling stations offshore of the Phase | stations out
to the eastern edge of the navigation channel.

Boeing had already been directed by USEPA in 2003 to conduct sediment sampling along an
upriver section of the waterway in the vicinity of the Jorgensen Forge. To integrate the two
objectives, USEPA staff familiar with the Phase | investigation met with Boeing and identified
sample locations that would meet the goals of both the Upriver Investigation (in sediments
identified as “Area 1”) and the Transformer PCB Investigation. As a result of that meeting, eight
cores were to be collected in Area 1 by Boeing as part of the Phase Il Work Plan to determine
the extent of PCBs associated with the Transformer Investigation Area.

1.2.6 —Phase Il Sediment Data Report

Boeing conducted upriver sediment sampling in Area 1 during April 2004 and the data report
from that sampling event was submitted to the Agencies in October 2004 (MCS 2004). This
report, including the eight cores collected as part of the Phase Il Work Plan, is not duplicated
here. A summary figure and discussion incorporating the results from these stations is
presented in Section 4.6.

1.3 CONCEPTUAL SITE MODEL THROUGH PHASE | RESULTS

Information and analyses from the Phase | Report were used to develop the following
conceptual site model (CSM) for the Area of Discovery release found adjacent to the substation.

1.31 Releases to Soil, Groundwater, and Surface Water

The primary mechanism for the release of PCBs at the Area of Discovery is thought to be one or
more historic surface spills or leaks of PCB-containing fluids at or near the substation. Such
spills or leaks contacted surface soils in the Area of Discovery and migrated downward and also
laterally to the east and west along preferential pathways. Downward migration occurred until
the PCB-containing fluids contacted the groundwater surface. The PCBs then spread laterally,
primarily in a downgradient direction. This spreading may have been influenced by
commingling with petroleum hydrocarbons (mainly mineral spirits and a heavier oil) present in
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elevated concentrations in soil immediately downgradient of the substation and at lesser
concentrations across a much wider area including Jorgensen Forge.

The extent of PCBs in soil associated with the Area of Discovery was sufficiently characterized
by Phase | work except in the downgradient (west) and upgradient (east) directions, where the
concentration contours were still “open” (i.e., unable to be closed due to lack of sufficient
outlying non-detect data points). The Phase Il investigation was designed to delineate the
extent of PCBs in these directions or otherwise identify progressively higher concentrations that
might indicate a source originating to the east of the Area of Discovery (which is discussed
further in Section 4.0).

Concerning stormwater, the substation area was historically served on its south side by a
stormwater collection trough running along the Boeing side of the property line and' past the
Area of Discovery. This trough, now mostly replaced by concrete curbing, directed sheetflow
from pavement or roof drainage from buildings (now removed) as far away as the historical high
point of the trough (located approximately 350 feet east of the substation). The trough directed
stormwater to a vault located 10 feet west of the substation. This vault, constructed in 1968, is
connected to a nearby Boeing storm drain manhole (SDMH) 36-83 that received discharge from
the trough as well as several other areas, including the pavement in the general vicinity of the
substation.

Prior to 1994, stormwater in the substation area discharged to the waterway via Outfall 9. This
outfall was abandoned in 1994 during sheetpile construction at Building 2-66, as described in
Section 1.2.2. At that time, stormwater discharging from the manhole was rerouted and tied into
the broader South Yard drainage system draining-to Outfall 9A.

Given the proximity of the trough to the Area of Discovery, it is likely that PCBs released at or
near the substation were transported directly to the waterway via the storm system via Boeing
SDMH 36-83. This is supported by elevated PCB concentrations found in the sediment in front
of Outfalls 9/9A. The storm system was investigated during Phase |l fieldwork as discussed in
Sections 3.0 and 4.0 of this report.

Currently, the Area of Discovery is paved, thereby eliminating the potential for stormwater
transport of PCBs to the waterway; however, residual contamination could still exist in solids
within the storm system catch basins, manholes, and associated piping. If so, the potential was
identified for a continued release of PCBs to the waterway. The release mechanism and
pathway identified in the Phase | Report was transport of residual PCBs present in storm solids
into the larger storm system and/or infiltration of contaminated soil/groundwater into cracks or
open joints in the stormwater pipes leading to the Property Line Outfalls or Outfall 9A. Although
these stormwater pipes are believed to lie above the typical groundwater surface, the extent to
which high tides cause groundwater to rise and contact these stormwater pipes was not
established during Phase | activities.

Several questions remained unanswered after Phase 1 activities regarding the current
conditions and historical connections of the storm system that were addressed during the Phase
Il investigation as discussed in Section 4.6
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Boeing Plant 2 - Phase Il Transformer PCB Investigation

1.3.2 Ecological and Human Health Receptors

The ecological and human health réceptors for soil, groundwater, and sediment at the Facility
are summarized in the Comprehensive RCRA Facility Investigation Report (Weston 1998).

No direct exposure pathway exists for contaminated soil or groundwater. The upland portion of
the Facility is completely paved or covered with buildings (except for small landscape areas)
and comprehensive institutional controls are in effect. Therefore, a completed exposure
pathway for direct contact with soil is not present and, given the long-term industrial use of the
property, will not be present in the future. The pathway involving migration of contaminants
from groundwater and soil to indoor air was considered not complete during the RFI process;
however, this pathway was reopened in 2001 given new risk considerations. This pathway is
not relevant to the Transformer Investigation Area given the non-volatile nature of PCBs and
lack of buildings in the area.

" Ingestion of groundwater was not identified as a pathway because the groundwater beneath the

site is not considered potable and its highest beneficial use is discharge to the Duwamish
Waterway (Herman et al. 1998; Pendowski 2000). However, the groundwater beneath the
Facility is hydraulically connected to the Duwamish Waterway and leaching and partitioning of
constituents in upland soil to groundwater that discharges to surface water is a potential
concern. Therefore, the exposure pathways and ecological receptors identified in the soil and
groundwater evaluations are based on surface water exposure pathways. Ingestion of fish
obtained from the Duwamish Waterway is considered to be a complete exposure pathway for
human health evaluation purposes. Fish and benthic invertebrates in the Duwamish Waterway
adjacent to the Facility were identified as the primary ecological receptors of concern for the
environmental evaluation of soil and groundwater.

The Duwamish Waterway, including the eastern portion of the waterway adjacent to the Facility,
is used as fishing grounds by Tribal fishermen. The Duwamish Waterway represents the
migratory corridor for adult and juvenile fish into the Green River watershed. The primary
receptors of concern identified in the human health and environmental evaluation for sediment
are Tribal fisherman, benthic invertebrates, and fish and shellfish populations.

1.3.3 Groundwater Transport

The Phase | results indicated the presence of PCBs in soil at the water table and PCBs in
groundwater monitored by Well PL2-006A screened across these soils. However, this pathway
was not believed to be transporting PCBs a significant distance away from the substation area.
PCBs have an extremely low solubility in water, particularly the heavier Aroclors that were
detected in groundwater at this well. PCBs also have a strong affinity for adsorption onto solid
phases, especially within the organic content of soil. This results in a significant retardation of
PCBs in groundwater. The organic carbon concentration of soil in the Transformer Investigation
Area was established during Phase | activities to range from 0.1 to 2 percent. This large
fraction of organic matter is sufficient to adsorb significant quantities of PCBs, thereby retarding
PCB transport via groundwater. '

Because of the presence of total petroleum hydrocarbons (TPH) and solvents downgradient of
the substation area, and questions about the groundwater gradient (different studies showed
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about a 10 degree variability in flow directions), the groundwater pathway was further evaluated
during the Phase |l investigation.

1.3.4  Summary of Phase | Findings and Pathways

The following summarizes Phase | soil and groundwater findings.

e Soil concentrations around the substation indicate that PCB concentrations decrease
to less than 1,000 pg/kg within 80 feet laterally and within 14 feet vertically from the
Area of Discovery.

e PCBs have been detected in"'samples from Well PL2-006A since at least 1992, yet
PCBs have never been detected in groundwater at Well PL2-007A, located 40 feet
downgradient.

The CSM in the Phase | Report identified four potential pathways for PCBs to migrate or
otherwise be transported to the waterway as follows:

e Historical transport of PCBs from the Area of Discovery directly into the storm system
transiting the Area of Discovery and subsequent discharge and partitioning onto
sediment in the waterway, specifically via Boeing Outfall 9 (prior to 1994).

e Transport of residual PCBs present in catch basin or manhole solids to sediments in

the waterway via the storm piping discharging to Outfall 9/9A.

e Transport of PCBs through soil seepage and groundwater infiltration into the
stormwater piping serving theProperty Line Outfalls.

e Transport of PCBs dissolved in groundwater, which in turn, discharges to the
waterway.

Further investigation into the significance of any of these potential historical or currently active
pathways was the focus of the Phase Il investigation. The only pathway concluded during
Phase | to be blocked (inactive) was the transport of PCBs present in near surface soils in the
Area of Discovery directly into the storm system (because the Area of Discovery has been
paved). :
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Boeing Plant 2 Phase Il Transformer PCB Investigation
2.0 Phase ll Field Investigation Activities

2.1 TRANSFORMER INVESTIGATION OBJECTIVES AND SCOPE

As mentioned in Section 1.1, the fieldwork was carried out in two phases. The focus of the
Phase | work was to define the extent and possible origin of PCBs in soil and groundwater
around the Area of Discovery, and to collect sediment and bank samples in the Duwamish
Waterway to address the potential for migration and exposure pathways from the substation
area to the waterway. The Phase | Report identified the following specific field activities to fill
data gaps related to achieving project objectives:

¢ Collect additional soil samples from up to seven borings located east of the Are-a of
Discovery to better define the vertical and horizontal extent of PCBs in this direction
to a concentration of 1,000 pg/kg.

e Replace and resample substandard Wells PL2-006A and PL2-007A with larger
diameter wells constructed to current standards.

e Install an additional A-Level monitoring well south of PL2-007A, but at a similar
distance from the Area of Discovery to better assess the potential for downgradient
transport of PCBs via the groundwater pathway.

e Investigate the storm system in the vicinity of the substation to determine the actual
system layout, integrity, and connectivity and determine the concentrations of PCBs
in catch basin and manhole solids.

Additionally, USEPA identified specific data gaps following a review of the Phase | Transformer
Report and the Phase Il Work Plan. The USEPA placed additional emphasis on the association
between petroleum hydrocarbons and PCBs and on additional characterization of the soil and
groundwater downgradient of the substation area. This was done in order to evaluate the
potential for PCBs released near the substation that have migrated to the Southwest Bank area
via the soil-to-groundwater pathway. Specifically, the USEPA directed:

e Collection of soil samples and one Geoprobe groundwater sample from four borings
located to the west of the Area of Discovery, adjacent to and inside of the 2-66
sheetpile. The purpose of these samples was to better evaluate the potential for
PCB migration via groundwater. If PCBs were detected in any sample at a
concentration greater than 1,000 pg/kg, then a monitoring well would be installed in
this location.

e Collection of subsurface soil samples from five borings to the south of the substation,
within the Jorgensen Forge, to evaluate the potential for subsurface migration of
PCBs in this direction. Additionally, if PCBs were detected in any sample at a
concentration greater than 1,000 pg/kg, then a monitoring well would be installed in
this location as well.

e Analysis of all soil samples for TPH.
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¢ Determination of the mean hydraulic gradient in groundwater downgradient of the
substation using a larger set of wells than was used during the Phase | investigation.

e Sampling of groundwater from a larger set of wells as compared to those sampled
during the Phase | investigation.

All of the sampling and surveying objectives stated above are described in more detail in the
Phase Il Work Plan. The field implementation of the Phase Il Work Plan was successfully
completed with no deviations from the work plan. Figure 2.1 shows the locations of pre-existing
and Phase |l investigation explorations, monitoring wells, and storm pipes that were surveyed.

2.2 SUBSURFACE SOIL

Consistent with the Phase Il Work Plan, 117 subsurface soil samples were collected from 19
locations (16 Geoprobe™ explorations and three hollow-stem auger borings). Samples were
collected at 2-foot depth intervals to a depth of 16 feet bgs. The borings (advanced for
installation of monitoring wells) were drilled to slightly greater depths (no deeper than 18 feet
bgs) to meet monitoring well construction specifications. Water-saturated soil was first evident
between 10 to 12 feet bgs. A geologist logged the soil using methods described in the RFI work
plan (Weston 1994). Exploration logs are presented in Appendix A.

As specified in the Phase |l Work Plan, analysis was performed in a phased approach for the
samples collected from the seven borings located to the east of the Area of Discovery. All
samples associated with the inner three borings were initially analyzed with samples from the
remaining four “step-out” explorations placed on hold at the laboratory. Based on preliminary
results from the initial set of analyses, subsequent analysis was performed on 11 samples from
three of the four. step-out borings, thereby fully defining the extent of PCBs to 1,000 pg/kg in this
direction. Subsurface soil samples collected during this investigation that were not required to
be analyzed per the Phase Il Work Plan requirements remain archived in the custody of the
laboratory. Also consistent with the work plan, samples collected from the four westward
borings located near and inside of the sheetpile as well as the samples from the group of five
boring located south of the substation were analyzed in one group (i.e., no phased analysis). All
samples submitted for analysis were analyzed for PCBs and TPH.

2.3 MONITORING WELL INSTALLATION AND ABANDONMENT

Three new monitoring wells were installed as part of the Phase Il Investigation: PL2-JFO04A, a
new well located on the Jorgensen Forge generally downgradient of the substation; Wells
PL2-006AR and PL2-007AR were replacement wells for Wells PL2-006A and PL2-007A, which
were narrow-diameter pre-RFl wells that were never properly developed and did not meet
current construction standards for resource protection wells and so were abandoned per the
Phase Il Work Plan. Monitoring well locations are shown in Figure 2.1. Monitoring well
construction logs are presented in Appendix A.

Two additional contingency wells were specified in the Phase Il Work Plan; however, these
wells were not installed because analytical results obtained from associated borings, as
described in Section 2.1 above, were less than the installation trigger point (1,000 pg/kg).
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Boeing Plant 2 Phase Il Transformer PCB Investigation

2.4 GROUNDWATER MONITORING

Well sampling, measurements, and decontamination procedures followed the approved Quality
Assurance Project Plan (QAPP) Addendum for Plant 2 (Weston 2001). Detailed descriptions of
the field methods used are presented in Appendix A.

2.41 Chemical Monitoring

Groundwater samples were collected from seven monitoring wells “and one Geoprobe
exploration. The samples were submitted for laboratory analysis of PCBs (individual Aroclors),
TPH, and total organic carbon (TOC). Field sampling data sheets for groundwater are
presented in Appendix B.

2.4.2 Hydraulic Monitoring

Tidally induced fluctuations in groundwater levels at the Facility occur in response to hydraulic
connection between groundwater and the Duwamish Waterway. The continuous fluctuation of
the groundwater surface in response to tidal changes precludes the use of single-time
groundwater measurements to evaluate net groundwater migration direction and gradient.
Instead, mean groundwater elevations must be used to determine groundwater flow direction.
For this investigation, water level measurements were collected from five monitoring wells
(PL2-004A, PL2-007AR, PL2-030A, PL2-034A, and PL2-JFO1A) using transducers and data
loggers. A 72-hour mean groundwater elevation was then calculated for each well as described
in Appendix A.

25 STORM SYSTEM SOLIDS SAMPLING AND SURVEY

The storm system solids sampling and survey activities were conducted February 15 through
17, March 8, and May 2 through 5, 2005. All survey tasks specified in the Phase Il Work Plan
were completed as described below. Survey and sampling methodologies are described in
Appendix C, which also includes selected photos taken from the video survey.

2.5:1 Storm System Solids Sampling

Storm solid samples (i.e., silt, sand, and gravel accumulations in the base of manholes or catch
basins) were collected from locations identified in the Phase || Work Plan (refer to Figure 2.1 for
specific manhole and catch basin locations and identifying labels). A total of 13 storm solids
samples were collected and submitted for analysis for PCBs and TPH. In addition, samples
from SDMH 15A located along the 12-inch property line pipe were analyzed for polycyclic
aromatic hydrocarbons (PAHs) and metals (for Boeing waste characterization purposes) as a
thick layer of material had blocked the pipes at the base of the manhole and had to be removed
and drummed to allow the video survey to proceed.

Amongst the 13 samples are several samples of opportunity collected from storm system
features identified during the course of fieldwork. The first additional sample was collected from
solids associated with a 6-inch concrete pipe found within SDMH 36-83. This pipe was traced
back 12 feet from the manhole and found to originate on Jorgensen Forge. The solids sample
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was collected from a grayish-black, low-density debris with a dry, crusty appearance and texture
that was observed both within the 6-inch pipe as well as adhered to the interior wall of the
manhole just below the pipe outlet. The second additional storm solids sample was collected
from the bottom of SDMH 24A located along the 24-inch Property Line Pipe. SDMH 24A was
not identified in the Work Plan because its existence was not known when the plan was
prepared. Within SDMH 15A, three samples were collected due to the thickness and layering of
material found at the base of the manhole. One sampie was taken from the top 9 inches of a
gravelly deposit found atop a 3-inch thick bottom layer of sand, which was also discretely
sampled. A composite sample of both layers was also collected.

In addition to these 13 samples, samples were also collected from five manholes located
upgradient (east) of the Transformer Investigation Area. These samples, while inherently
beyond the Phase Il Work Plan objectives, were collected as part of a broader source control
evaluation (as explained in the Phase |l Work Plan).

2.5.2 Storm System Survey

The purpose of the storm system survey was to determine the alignment and condition of
existing pipes and to identify any unknown connecting pipes. Prior to the Phase Il survey, the
alignment, integrity, and connections of various components of the storm system could not be
firmly established. Therefore, the potential existed for PCBs in soil or groundwater to enter the
storm system through cracks and joints and become redistributed within the solids of the
system, thereby making these pipes a possible active pathway for the migration of PCBs from
the substation area to the waterway.

A brief description of the three major storm systems that drained or transited the Transformer
Investigation Area is presented below. Survey findings and photographs of selected points of
interest along the video survey are provided in Section 3.3 and Appendix C respectively.

The first major storm system lies within Plant 2 and served to drain the substation and its
surrounding area. The substation itself was historically drained on its south side by a concrete
conveyance trough running along the property line that also accepted drainage from pavement
and roofs drains from buildings located near the substation. Discharge from the trough led into
a stormwater vault near the southwestern corner of the substation and from there, to SDMH
36-83 (Figure 2.1). Prior to 1994, SDMH 36-83 discharged via a 12-inch pipe into the
subsurface stormwater piping serving Outfall 9. In 1994, the 12-inch storm pipe leading to
Outfall 9 was plugged at the manhole to allow for the construction of the sheetpile at Building
2-66. Stormwater was rerouted east via another 12-inch pipe within SDMH 36-83 that
eventually discharged to the waterway via Outfall 9A.

Additionally, a number of other Boeing storm pipes were believed to be present in the substation
drainage area, including a third 12-inch pipe thought to be located directly under the substation.
These other pipes, (as represented on various Boeing drawings and maps) could contain
residual contamination and, therefore, their existence and current functionality needed to be
investigated.
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The two other major storm systems of interest both lie outside of Plant 2, on the Jorgensen
Forge property and consist of a 12-inch ID storm pipe? that formerly drained Plant 2 and a
24-inch storm pipe that drains King County International Airport (KCIA) and formerly drained a
portion of Plant 2. These are referred to as the two parallel “Property Line Storm Pipes.”

Video Survey Methods

The three storm systems included in the tractor mounted video camera survey are shown in
Figure 2.1. Narrow diameter storm pipes were not surveyed by the -tractor video due to
diameter limitations, but instead were surveyed visually and their alignments traced on the
surface by insertion of a steel snake equipped with a sonde radio transmitter and camera scope.

The Boeing pipes surveyed by either the video camera or sonde included:
e The 12-inch storm pipe under the substation leading into SDMH 36-83 from the east
e Two other smaller diameter pipes leading into this manhole
e The 12-inch outlet pipe that routes discharge to Outfall 9A

On the Jorgensen Forge, the 12-inch and 24-inch Property Line Storm Pipes, which drained to
the Property Line Outfalls, were surveyed by video camera. Per the Phase Il Work Plan, the
video survey was continued in these pipes upgradient of the Transformer Investigation Area for
broader source control purposes. To this end, the entire length of the 12-inch storm pipe on the
Jorgensen Forge was surveyed to its point of origin on Plant 2, and the entire length of the
24-inch storm pipe was surveyed up to the last manhole before the pipe passes under East
Marginal Way and continues onto KCIA®,

Expansion Plugs

Following the survey, expansion plugs were inserted into two pipes within manholes considered
inactive (but subject to tidal flooding) to fully contain residual PCB contamination found in the
manhole solids. Specifically, a plug was installed in the 12-inch pipe on the outlet side of
SDMH 36-83. Similarly, a plug was placed at the outlet side of SDMH 15A, the last manhole
along the 12-inch Property Line Storm Pipe prior to its outfall.

2 This 12-inch storm pipe was often referred to in previous reperts as a 15-inch ID pipe. Measurements during the
Phase Il storm survey indicate that this pipe is actually 12-inch ID.

® The results of the broader storm structure survey were shown on a Weston figure provided by Boeing to the
Agencies in July 2005.
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3.0 Investigation Results

3.1 SUBSURFACE SOIL

In total, 96 subsurface soil samples from 15 explorations and three borings were analyzed
during the Phase Il Investigation for PCBs, using USEPA Method 8082, and TPH, using
Washington State Method NW-TPH-Dx. Table 3.1 summarizes the analytical data reported for
all Phase |l soil samples. PCBs were detected in 15 of the 96 samples. The highest three total
PCB concentrations (3,700, 5,000 and 3,900 ug/kg) were detected in the samples from 6 to 8, 8
to 10, and 10 to12 feet bgs respectively, from the boring advanced to replace monitoring Well
PL-006AR.

Analytical results for samples analyzed for PCBs and TPH during prior or current investigations
extending from the substation to the Southwest Bank are presented in Figures 3.1 and 3.2
respectively. Figure 3.1 presents the total PCB results in a series of frames, each representing
samples collected at discrete 2-foot sample depths between 0 and 16 feet bgs. Figure 3.2
presents the TPH results for depths between 6 and 14 feet bgs, where the majority of data are
available. For reference, the water table at the Facility typically is found between 10 and 12 feet
bgs. Detected concentrations are in black and non-detect locations are in gray (the “U”
designation indicates that the sample did not have any detectable PCBs at the reporting limit
shown).

The sample results from 15 of the 96 Phase Il soil samples analyzed had detectable PCB
concentrations, five of which were greater than 1,000 ug/kg with three -of these-from a single
boring (PL2-006AR) installed in an area of known PCB contamination (Phase Il concentrations
at this location were very consistent with historical data in this location). The remaining two
were from SB-07250, the Phase Il sample located closest to the Area of Discovery.

TPH was detected and quantified in the mineral spirit, diesel, and heavy oil ranges. These
reference ranges were selected based on a review of Phase | chromatograms that indicated the
TPH was present in each of these boiling-point ranges. TPH, when detected, was generally
quantified in all three boiling-point ranges. The highest Phase Il TPH concentration detected
was 19,000 mg/kg (motor oil range) from a sample from Boring SB-07233r located on the
Jorgensen Forge. Sample chromatograms for soils with TPH greater than 200 mg/kg are
presented in Appendix D.

Isoconcentration contours of total PCB concentrations in soil generated by the methodology
discussed in Appendix E, are presented in Figure 3.3. As in Figure 3.1, each frame represents
a specific 2-foot bgs depth range, or “slice.” The following generalizations were developed from
a review of these contours and the data in Figure 3.1:

¢ PCB concentrations in soil are well “bounded” to a concentration of 1,000 pa/kg (a
Transformer Investigation objective) in both the eastward and westward directions.
The Area of Discovery release, as represented by the contours at this concentration,
is approximately 70 feet wide, 140 feet long, and 14 feet deep.

¢ Concentrations of PCBs decrease considerably below 8 feet bgs.
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* The center of the concentration contours within the saturated zone (between 10 and’

16 feet bgs) is up to 60 feet downgradient of the Area of Discovery. This indicates
limited downgradient migration has occurred along the water table, but the migration
did not extend to the sheetpile enclosure.

3.2 GROUNDWATER

3.21  Analytical Res:llts

Groundwater samples from seven monitoring wells and one Geoprobe were collected and
analyzed for PCBs, TPH, and TOC. PCBs were not detected in any of the groundwater
samples. Reporting limits ranged from 0.01 pg/L to 0.065 ug/L.

TPH was detected in three samples, with the highest concentrations reported in the sample
from Well PL2-006AR (both mineral spirits and diesel ranges reported at 2.7 mg/L.
Chromatograms were reviewed for both PL2-006AR and PL2-JF04A and both indicate a mixture
of a diesel range product and a lighter hydrocarbon product (refer to Appendix D).

Table 3.2 summarizes all of the Phase Il analytical data for groundwater and Figure 3.4
presents the PCB analytical results. Older RFI sampling for adjacent wells not sampled as
Phase | or Il are also included on Figure 3.4. This figure indicates that since the RFI, PCBs
were only detected in one well within the Transformer Investigation Area, the now-abandoned
Well PL2-006A. The Phase Il sample from the replacement Well PL2-006AR did not contain
PCBs to a concentration of 60 parts per trillion (ppt). This indicates that the prior samples in
PL2-006AR were biased by (1) high turbidity due to its improper construction, and (2) the well
being screened across a soil zone with elevated PCB concentrations.

Additionally, the Phase Il Geoprobe groundwater sample result was non-detect for PCBs and
PCBs were not detected in any of the four soil borings located near or within the sheetpile. This
supports the conclusion that PCBs related to the release at the Area of Discovery are not
occurring in a dissolved phase and have not migrated via the groundwater pathway (i.e., the
groundwater pathway for exposure does not exist).

3.2.2 Hydraulic Monitoring Results

To better understand the hydraulic gradient in the Transformer Investigation Area and along the
southern border of the Facility in general, results from three 72-hour mean hydraulic gradient
determinations are discussed as follows:

e Phase | Transformer Investigation performed June 2003; results shown in Figure 3.5.

e Phase Il Transformer Investigation performed in March 2005; results shown in Figure
3.5.

e Boeing South Yard Data Gaps Investigation performed February 2005; a figure from
that report showing mean hydraulic gradients across the entire southern border of
the Facility is reproduced as Figure 3.6. :
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These three studies all complement one another. Together they indicate that groundwater flows
generally parallel to the southern border of the Facility including the Transformer Investigation
Area. As groundwater reaches the sheetpile, the flow lines curve slightly to the south before
discharging to the waterway. There is no southern component to groundwater flow at the
substation pad area. The gradient in the Transformer Investigation Area is 0.007 feet/feet.

3.3 STORM SURVEY AND SOLIDS SAMPLING RESULTS

The results of the storm survey within the Transformer Investigation Area are shown in
Figure 3.7. Three separate storm systems were surveyed as described in Section 2.5.2. Each
system is shown in a different color on Figure 3.7. PCB concentrations (as Aroclors) in storm
solid samples are also displayed in Figure 3.7 and summarized in Table 3.3 (which also
presents analytical results for TPH). Further characterization of the storm solids for
semi-volatile organics and heavy metals (performed for waste disposal purposes) is presented
in Appendix F. Photographs of selected points of interest in the video survey are shown in
Appendix C. Significant findings from the survey within the Transformer Investigation Area are
as follows:

e Each storm system was found. to be intact (upon review of the video) and have
integrity (i.e., no broken, severely cracked, or missing sections of pipe were found)
except for both Property Line Storm Pipes at a point just prior to their outfalls where
a significant separation of the corrugated metal pipe was observed that prevented
further survey.

e No cross connection between these three systems and/or the substation area was
found.

e For the system serving SDMH 36-83, the following observations were made

*+ A 6-inch ID pipe leading into SDMH 36-83 from the Jorgensen Forge was
discovered. All other pipes within this manhole originated at the Facility and run
in the direction expected (from recent Boeing Facility drawings).

* PCB concentrations are elevated (590,000 pg/kg PCBs) in both this pipe and the
solids at the base of the manhole (151,000 pg/kg PCBs).

* As compared to the elevated PCB concentrations within SDMH 36-83,
concentrations are significantly lower (less than 5,000 pg/kg PCBs) in the
stormwater trough and vault draining to this manhole, as well as the Boeing catch
basins surrounding the substation, and in SDMH 36-705 (which has received
discharges from SDMH 36-83 since 1994).

*  All of the storm pipes leading into SDMH 36-83 are inactive (i.e., do not currently
drain stormwater). Except for the limited amount of surface water entering into
this manhole from the stormwater trough and vault, this manhole has been
inactive since 1994 when it was rerouted to discharge to Outfall 9A.

e For the 24-inch Property Line Storm Pipe originating at KCIA, the following
- observations were made for that section transiting the Transformer Investigation
Area (refer to Figure 3.7):
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*+ One manhole along the 24-inch pipe was discovered (designated SDMH 24A)

having been obscured by gravel.

* A 12-inch diameter pipe coming in from the Jorgensen Forge was discovered
approximately 12 feet upgradient of SDMH 24A. Very elevated concentrations of
PCBs were detected in the solids sample from this manhole (10,000,000 ug/kg);
however, since this piping has integrity and is not connected to the drainage
system for the substation, the source for these PCBs is not unrelated to the
release at the Area of Discovery :

e For the 12-inch Property Line Storm Pipe, the following observations were made for
that section transiting the Transformer Investigation Area:

+ PCB concentrations in the solids within SDMH 15A located approximately 50 feet
east of the Area of Discovery contain elevated levels of PCBs (350,000 ug/kg)
but since this piping does not have any connections to the drainage system for
the substation, the source for these PCBs are deemed unrelated to the release at
the Area of Discovery.

For those sections of both Property Line Storm Pipes that lie upgradient of the Transformer
Investigation Area, the following observations were noted (and reported here for broader source
control purposes):

« A second manhole, designated 24B, was discovered along the 24-inch Property Line
Storm Pipe, approximately midway between East Marginal Way and the Duwamish
Waterway.

e The 15-inch concrete pipe originating on Plant 2 that is shown connecting to the
24-inch pipe via SDMH 37-7 as portrayed in construction drawings was verified to
exist and verified to be inactive.

e Two heretofore unknown pipes (12-inch and 6-inch) were noted leading into the
“Public” SDMH near East Marginal Way and appear to be inactive.

e The 12-inch Property Line Storm Pipe system was verified to originate entirely within
Plant 2, and verified to be inactive.

e The concentration of PCBs in the storm solids at the base of all manholes along
these two piping systems are elevated (all sample results are greater than 100,000

Hg/kg).

3.4 GROUNDWATER ELEVATIONS VS. STORM PIPE INVERT ELEVATIONS

Groundwater level monitoring was conducted in five monitoring wells during March 14 to 18,
2005 as described in Section 2.4 and in further detail in Appendix A. As shown in Table A.2 in
Appendix A, the peak groundwater elevations measured in the wells (corresponding to high tide
in the Duwamish Waterway) ranged from approximately 2.9 to 3.9 feet (NGVD 29). Based on
an extrapolation of the elevation data, the estimated peak groundwater elevation beneath the
substation was 3 feet NGVD at the time the monitoring was conducted. This elevation value
compares well with peak groundwater elevation data measured during the RFI (Weston 1997).
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The elevation of the bottom of SDMH 36-83, the manhole closest to the waterway, is 4.6 feet
NGVD or 10.6 feet Mean Lower Low water (MLLW) (Figure 3.8). Therefore, the peak
groundwater elevation of 3 feet NGVD occurring during the monitoring period was 1.6 feet
below the bottom of this manhole and its associated pipes in the vicinity of the substation.
Surveyed elevations are not available for SDMH 15A and SDMH 24A; however, they can be
approximated (based on hand measurements) as 5 feet NGVD for SDMH 15A and 3.5 feet
NGVD for SDMH 24A (Figure 3.8). Based on these elevations, it appears that the manholes
and pipes in the vicinity of the substation are located above peak groundwater elevations
occurring during average high tides. Rare extreme high tides could conceivably result in
groundwater elevations that, for a limited period of time, rise above the elevations of the
manhole and pipe inverts, particularly for the 24-inch storm pipe. More significantly, Boeing
Outfall 9A and the Property Line Outfalls are submerged during high tides, allowing tidal waters
to enter the pipes and then drain back out during lower tides.

To illustrate the above discussion, storm pipe profiles (referenced to both NGVD and MLLW) for
each of the three storm systems surveyed in the Transformer Investigation Area are presented
in Figure 3.8. This figure shows the elevation of the storm pipe inverts and manholes ‘based on
Boeing construction drawings and the storm survey. Superimposed on the profiles are the high
and low range of groundwater elevations encountered during the monitoring period. The
profiles also show PCB concentration contours along the three profiles based on the contours
presented in Figure 3.3. As indicated in Figure 3.8, both the Boeing 12-inch pipe that runs
under the substation and the 12-inch Property Line Storm Pipe on Jorgensen pass through a
zone of elevated PCB concentrations below the Area of Discovery. In contrast, the 24-inch
Property Line Storm Pipe appears to pass below the contoured extent of the PCB release.

3.5 DATA QUALITY AND ELECTRONIC DATA DELIVERABLE

Data quality review was conducted on each sample batch analyzed for this investigation per the
Phase Il Work Plan requirements. Data qualifiers were assigned to specific samples as
warranted. A review of the data quality is presented in the Data Validation Report contained in
Appendix G*. In summary, the laboratory analysis met the data quality objectives specified in
the approved Phase Il Work Plan. No deficiency was identified.

The associated CD to this report contains an Excel-based electronic data deliverable contalnmg
data tables of all Phase | and Il analytical data.

* The data validation report includes all samples collected during the storm system survey, including sampies

collected from manholes along the 12-inch and 24-inch ID storm lines upgradient of the general substation area.
Refer to Section 2.5.1 and Appendix G.
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4.0 Discussion

41 NATURE OF RELEASE AT THE WEST BANK SUBSTATON

It has not been established when or how the PCBs found in the Area of Discovery were
released to soil. No historical use or storage of PCBs is known by Boeing to have occurred in
that part of the Transformer Investigation Area within Plant 2, and the area has been paved
since its initial development in 1942, well before installation of the substation.

Potential release mechanisms associated with the utility substation include leaks of
PCB-containing dielectric fluid directly from the former transformers or releases occurring during
maintenance of the transformers. Samples collected during decommissioning of the
transformers in 2004, however, contained no reportable concentration of PCBs in the
transformer dielectric fluid, and PCBs were also absent in the residual fluid present in the base
or “heel” of the transformers following draining. Prior testing of the dielectric fluid from these
transformers by SCL in 1985 reported no detectable trace of PCBs as well. Relatively low
levels of PCBs were detected in wipe samples taken from stained surfaces from the exterior
shells of the transformer units, while the debris swept from under the transformers after removal
showed a total PCB concentration of 4,000 pg/kg. One of five concrete chip samples from the
pad showed a total PCB concentration of 3,000 ug/kg.

A review of records provided by SCL indicate that there were two sets of transformers present
at the substation during its operational lifetime. The initial set of transformers, built by General
Electric (GE), were removed by SCL-in 1957 and replaced with a set manufactured by
Westinghouse that remained on-site until 2004. The GE transformers were decommissioned by
SCL in the 1980s and PCBs were detected at 6 parts per million (ppm) in a combined sample of
the dielectric fluid. PCB testing data are not available for the late 1950s when the transformers
were installed; however, SCL maintenance records from the late 1960s and early 1970s indicate
oil seepage and leaks from the transformers. Boeing personnel have observed leaks in the
Westinghouse transformers in the years prior to decommissioning.

Another possible source that cannot be ruled out involves sources originating on Jorgensen
Forge as evidenced by the presence of PCBs in the 6-inch pipe in SDMH 36-83 originating at
Jorgensen Forge. The concentration of PCBs in this pipe, which lies approximately 70 feet from
the Area of Discovery, were comparable to the concentration of PCBs found in soil within the
Area of Discovery. '

4.2 EXTENT OF PCBS IN SOIL

The PCB concentration contours at successively deeper depths, as shown on Figure 3.3, best
illustrate the extent and distribution of PCBs surrounding the Area of Discovery. This figure,
produced using all available data, indicates that the highest concentrations are found across the
unsaturated soil in and beneath the Area of Discovery, which strongly suggests a surface
release. A smaller and less significant release is suggested near the stormwater vault based on
the second “hot spot” shown in the O-to 2-foot bgs depth contour; however, this hot spot is not
persistent with depth. Lower, but still elevated levels of PCBs persist in soil between the 2-to

F:\projects\Boeing - Plant 2\BOE-PL2 050 - SCLT\Phase Il Pa e 4_1
Reportitext\BP2 SCLT Phase Il Report 080205.doc g

August 3, 2005



Boeing Plant 2 , Phase Il Transformer PCB Investigation

8-foot bgs depth interval and their broader extent eastward and westward in unsaturated soil
away from the Area of Discovery implies that some lateral migration of PCBs occurred (to a
distance of approximately 50 feet in either direction). The elongated shape is assumed to be a
function of how the release entered the ground and traveled along preferential pathways in soil

layers, as indicated by the variability in closely spaced samples taken from the Area of
Discovery.

Figure 3.3 also shows that the lateral extent and concentration of PCBs decreases significantly
beginning at 8 to 10 feet bgs, but is persistent in a downgradient direction to a depth of 14 feet
bgs. The 10- to 14-foot bgs depth interval corresponds to the seasonal range of the shallow
groundwater surface in this section of the Facility (Weston 1996). Between 14 to 16 feet bgs,
the release diminishes greatly in size and concentration with all detections less than
1,000 pg/kg.

The extent to which the PCBs may have migrated along the groundwater surface towards the
waterway was a focus of the Phase Il Investigation, as the extent of the PCBs found between 8
to 14 feet bgs during Phase | indicated a shift westward away from the Area of Discovery. The
Phase Il data collected from the four borings adjacent to and inside the sheetpile, however,
indicate an absence of PCBs in soil and groundwater in this area. This implies that
downgradient migration of PCBs along the water table did not reach the sheetpile. This was not
an unexpected finding given the very high partitioning coefficients of PCBs to soil.

4.3 ASSOCIATION OF PCBS WITH TPH IN SOIL

4.3.1 Spatial Association

Field observations recorded in the Phase | and Il boring logs indicate that petroleum odor/sheen
was detected in approximately half of the borings, either in association with the water table
and/or in unsaturated soils. Petroleum odor was also noted in the boring within the Area of
Discovery (SB-7221) and in nearby borings close to the substation (SB-7217, SB-7213) and in
the boring for replacement monitoring Well PL2-006AR. Sheen was noted on the surface of the
samples collected from approximately half of the borings located on Jorgensen Forge, away
from the Area of Discovery.

Figure 3.2, when compared to Figure 3.1, illustrates that the TPH in the subsurface soil is more
widespread than the extent of PCBs. For example, samples with TPH detections located to the
south, on Jorgensen Forge, do not have corresponding PCB detections. Similarly, PCBs have
never been detected north of the sheetpile where diesel light non-aqueous phase liquid
(LNAPL) was removed by Boeing in an action during the mid to late 1990s. This wide-spread,
uneven pattern of TPH distribution indicates multiple releases at various locations rather than a
release(s) originating at a single location. In contrast, the PCB pattern is consistent with a
release only at the Area of Discovery. The data indicate that while TPH could have been
released along with PCBs at the Area of Discovery, the TPH would then simply add to the wider
presence of TPH from other releases occurring on both sides of the property line.

Figure 3.2 also illustrates that TPH concentrations decrease with depth, as expected. Below 14
feet bgs, the extent of both PCBs and TPH diminishes greatly. This suggests that the PCB
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release did not occur as a separate phase dense non-aqueous phase liquid (DNAPL) capable of
downward migration through the saturated zone. '

4.3.2 Statistical Correlation

The general association between PCBs and TPH concentrations was examined in further detail
by statistically correlating the Phase | and Phase |l data. Of the 109 samples analyzed for both
TPH and PCBs, only 30 were reported to contain both PCBs and TPH. For those 30 samples,
the concentration of total PCBs was plotted against the concentration of total TPH (Figure 4.1).
Little correlation is apparent in this figure. The coefficient of determination (r?; 0.096) for this
data set is not significant at a=0.05, implying that TPH is not a predictor of PCB occurrence or
concentrations.

4.4 EXTENT OF RELEASE IN GROUNDWATER

PCBs were not detected in any of the groundwater samples analyzed during Phase Il activities
to a reporting limit of 30 to 60 parts per trillion (ppt). This is consistent with Phase | results, with
the exception being Well PL2-006A, which historically has reported PCBs concentrations. This
well was abandoned due to its substandard construction and replaced with Well PL2-006AR
during Phase |l activities. Well PL2-006A was an older 1.25-inch diameter well installed in 1988
and, because of its construction, it was not possible to properly develop the well to remove
suspended solids. Because this well was screened across soils with high TPH and PCB
concentrations, it was critical to have a well designed and constructed under current standards
to ensure that groundwater, and not suspended solids from contaminated soils, were being
measured. The prior detections of PCBs in the groundwater from PL2-006A are believed to
have been a result of PCBs attached to suspended solids and not dissolved phase PCBs. In
summary, Phase |l data indicate that groundwater transport of PCBs is not an active transport
pathway. :

441 Potential Transport by Non-aqueous Phase Carrier

At the request of USEPA, the following two potential transport mechanisms are discussed
below:

e Transport of PCBs as LNAPL
e Transport of PCBs in groundwater as a commingled PCB/TPH plume

The Phase | and Phase |l data together find no statistical association between PCBs and TPH
near the substation. Although they are commingled near the water table, the PCBs and TPH
appear to have separate, and for TPH, multiple sources.

For LNAPL transport to occur there must first be an LNAPL phase present. If present, PCBs
would be expected to dissolve into the LNAPL (both being non-polar) and move where the
LNAPL moves; however, transport by LNAPL is not considered to be significant, as there is no
evidence for LNAPL in the Transformer Investigation Area. For example, LNAPL was never
observed in former Well PL2-006A, located directly where the highest concentration of TPH was
detected. Also, PCB and TPH concentrations under the Area of Discovery diminish at the water
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table where much higher concentrations would be expected if LNAPL were present.
Accordingly, without free-phase LNAPL there can be no risk of continued migration by this
mechanism.

PCBs migration in groundwater can theoretically be enhanced by the presence of other
chemical species through a process called co-solvation. In this process, TPH and solvents can
increase the solubility of PCBs in water, which would tend to increase their mobility. However,
PCBs were not detected in groundwater at parts per ftrillion levels during Phase Il activities,
even in those samples with the highest TPH concentrations. Therefore, the Transformer
Investigation Area data indicate that this co-solvation mechanism is not occurring there.

4.5 SOURCES AND EXTENT OF RELEASE IN STORM SYSTEM SOLIDS

The video survey indicates that the 12-inch and 24-inch Property Line Storm Pipes have
integrity (i.e., no cracks or open joints) while transiting past the substation and no
cross-connection exists between these pipes and the pipes in the storm system draining the
substation area. Therefore, the PCBs detected in the solids samples taken from these pipes
have other sources unrelated to the PCBs released at the Area of Discovery. Sources for PCBs
found in the Property Line Storm Pipes, as summarized in Table 3.3, are not discussed further
in this report.

PCBs were also detected in storm system solids within the drainage area of the substation and
so may be related to the release at the Area of Discovery. With the exception of SDMH 36-83,
however, the concentrations were low (less than 5,000 pg/kg) and consistent with levels in
storm solids at urban locations including those in King County (King County et al. 2005; City of
San Jose 2002).

Elevated PCBs were detected in SDMH 36-83 in both the storm solids at the bottom of the
manhole and the 6-inch pipe leading into the manhole:

e A total PCB concentration of 151,000 pg/kg detected in the solids at the bottom of
the manhole was distributed amongst three Aroclors, including Aroclor 1242, which
was not otherwise detected in Transformer Investigation Area soil.

e Additionally, the material within the 6-inch pipe leading to this SDMH from the
Jorgensen Forge contained PCBs at a higher concentration of 590,000 pg/kg
(Aroclors 1254 and 1260).

Given that SDMH 36-83 served the Transformer Investigation Area and because sediments in
front of the historical outfall 9A also contain these Aroclors, it is likely that PCBs associated with
the release at the Area of Discovery and/or the Jorgensen 6-inch pipe made it to the waterway
via this storm system.

4.6 CORRELATION OF PCBS IN SEDIMENT AND ADJACENT UPLANDS

Figure 4.2 is a summary figure showing contoured PCB concentrations for both the uplands
(Southwest Bank and Transformer Investigation Area) and the southern boundary of the DSOA,
and the frontage along Jorgensen Forge. This figure incorporates results for PCBs using all
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available soil and sediment data. Area 1 data and more recent results from samples collected
in front of the Jorgensen Forge facility (termed Area E) during the summer of 2004 were also
included. The figure was generated using the maximum PCB concentration found at any depth
in both media®, and it provides a framework for the following observations drawn from all
available data.

4.6.1 Uplands Release at the Area of Discovery through Outfalls 9/9A

The contours next to the substation show an area of contamination approximately 140 feet long
by 70 feet wide centered around the Area of Discovery, but not extending past the sheetpile.
The release has not reached the waterway via a subsurface transport mechanism; however, the
release is believed to have reached the waterway via Outfall 9/9A. This storm system could
also have transported PCBs from other sources as discussed above.

4.6.2 Contamination in the Southwest Bank

PCB contamination also exists in the debris fill that comprises the Southwest Bank. This
contamination is unrelated to the Area of Discovery release but may have contributed to
sediment contamination at the foot of the bank.

4.6.3 Sediments and the Property Line Outfalls

PCB contamination in sediment also appears to be directly associated with the Property Line
Outfalls based on the sediment hotspot in front of these outfalls and the elevated concentrations
of PCBs within the storm solids along these associated manholes. Due to the proximity of the
Property Line Outfalls, Outfalls 9/9A, and sediment transport processes, it is likely that
respective releases from the two outfall areas have commingled.

4.6.4 Summary

In summary, the sediments located along the southern portion of the Southwest Bank, the
DSOA, and along the northern portion of Jorgensen Forge (to approximately Jorgensen Outfall
9) were studied as part of the Transformer Investigation. PCB migration from the Area of
Discovery did not reach the waterway via subsurface transport mechanisms; however, they are
believed to have historically reached the waterway via the storm system that discharged through
Boeing Outfalls 9/9A. Although Outfall 9A is still an active pipe, contamination from the Area of
Discovery and from the 6-inch pipe leading into SDMH 36-83 from Jorgensen Forge can no
longer reach the waterway; as this manhole has been plugged (as a temporary measure).

PCBs released from Outfalls 9/9A contributed to the contamination in the southern portion of the
present DSOA. PCBs released from the Property Line Outfalls contributed to the area of PCB
contamination in front of the Property Line Outfalls. This investigation was unable to distinguish
between the two sources of contamination based on Aroclor pattern.

® The geospatial analysis technique used to generate the sediment contours shown in this figure was developed by
the Geospatial Work Group, comprised of representatives from the USACE, Ecology, and Boeing as part of the
Southern Boundary Decision. A summary description of this technique is provided in Appendix E.
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4.7 CONCEPTUAL SITE MODEL UPDATE

The CSM, as it was understood prior to Phase |l activities, was presented in Section 1.3. Prior
to Phase Il, concerns focused on the potential for former or active pathways to transport PCBs
in soil via groundwater to surface waters or via stormwater to surface waters through Outfall
9/9A and/or the Property Line Outfalls. Specifically, the CSM was unclear on:

Potential transport of PCBs in groundwater to the waterway, either in a dissolved
phase or non-aqueous carrier, perhaps resulting in transport to soils in the
Southwest Bank.

Potential for residual PCBs to be present in catch basin, piping, or manhole solids.

Potential seepage of PCB-contaminated soil into the subsurface pipes through
cracks or joints.

The Phase Il data supports the following CSM revisions:

The PCBs associated with the Area of Discovery release have not migrated to the
sheetpile enclosure and are not associated with the PCBs in the Southwest Bank
debris fill.

Transport of PCBs via groundwater to the waterway is not a viable exposure
pathway, either in a dissolved state or non-aqueous carrier.

An exposure pathway was historically complete from the Area of Discovery to SDMH
36-83 to the waterway, but other contributions to the -PCBs in this manhole were
identified, including that from the 6-inch pipe leading to the manhole from Jorgensen
Forge. Contamination remaining in this manhole can no longer reach the waterway
as the outlet for this manhole was plugged.

PCBs associated with the Area of Discovery release did not migrate into the Property
Line Storm Pipes; however, PCBs from sources other than the Area of Discovery are
present in these pipes.
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5.0 Conclusions

These requirements are judged to have been fulfilled as supported by the results of the Phase |
and Phase Il Transformer PCB Investigations:

1

. The hydrogeologic regime underlying the Transformer Investigation Area has been

characterized in sufficient detail to evaluate the nature and extent of the Area of
Discovery release:

* The extent of PCBs in soil to 1,000 pg/kg measures approximately 70 feet by 140
feet by 14 feet in depth.

* Groundwater gradients and flow directions have been characterized, and
groundwater wells have been installed and sampled downgradient of the Area of
Discovery.

* PCBs were not detected in groundwater to sub-part-per-billion levels during the
Phase Il Investigation. A dissolved phase PCB plume in groundwater is not
occurring.

Sufficient data have been gathered to make decisions on the need for stabilization to
prevent the spread of contamination and protect human health and the environment;

* No soil stabilization is necessary at this time. The site is paved and access is
controlled; therefore, there is no current exposure to contaminated soil.

* The potential for an ongoing release to the waterway via the storm system on the
Plant 2 property has been temporarily eliminated, awaiting a final remedy, by
plugging the outlet of the affected manhole.

PCB contamination from the release that may have migrated from the Area of
Discovery and its migration pathway have also been characterized:

* PCBs were not found associated with a NAPL phase.

*+ PCBs were not found to have migrated with groundwater as either a NAPL or a
dissolved groundwater plume.

* PCBs are believed to have entered the stormwater system historically and
discharged through Outfalls 9/9A.

* PCB contamination in the sediments in front of Outfalls 9/9A were adequately
characterized and define a sediment hotspot in this area.

* There is no indication that the PCB release at the Area of Discovery entered the
Property Line Storm Pipes through either direct connections or subsurface
cracks.

* The occurrence and nature of PCBs found within the Property Line Storm Pipes
and in sediments in front of the Property Line Outfalls indicate that other sources
of PCBs were released to these storm systems and reached the waterway.

The potential human and ecological receptors to hazardous constituents at or from
the Facility associated with this release remain those associated with sediment
contamination in the area: tribal fishermen, benthic invertebrates, and resident fish
and shellfish populations.
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5. The Phase | and Il data are sufficient to support the development and analysis of
corrective measure alternatives for this release.
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Total PCB Concentration vs. Total TPH Concentration-Includes Phase | and Il Data
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Notes:
1. Data are plotted for samples with detected PCB concentrations that were also analyzed for TPH.
2. Total TPH is the sum of any and all fractions analyzed.
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l Boeing Plant 2 Phase Il Transformer PCB Investigation
|
| ' Table 3.1
Soil Sampling Results
) 1
l Total Petroleum Hydrocarbons (TPH-Dx) PCBs (pg/kg) B3 Total
(mg/kg) PCB Aroclors Total PCBs| Organic
Interval Mineral : Carbon
(feet bgs) Spirits Diesel Motor Qil 1016 1221 1232 1242 1248 J254 1260 Total (percent)
I Sample | upper | Lower
Location Sample ID Date Limit | Limit | Value | Q | Value | Q| Value | Q | Value [ Q | Value | Q | Value | Q | Value | Q | Value | Q \'jlye Q | value | Q | Value | Q Value
| l PL2-006AR |P2ST-SB-MWO006AR-0080 |2/16/2005| 6 8 350 1,500 2,700 J 520|U 520|U 520|U 520(U 520(U QOO Uy | 3,700 3,700
| PL2-006AR |P2ST-SB-MWO0O06AR-0100 |2/16/2005| 8 10 34{U 100 220 J 540[U 540|U 540|U 540|U 540(U ZJZOO Uy | 5,000 5,000
l PL2-006AR |P2ST-SB-MWO006AR-0120 |2/16/2005| 10 12 4,100 8,400 14,000 J 510{U 510|U 510|U 510{U 510{U 1,600]UY | 3,900 3,900
PL2-006AR |P2ST-SB-MWO006AR-0140 |2/16/2005| 12 14 4,200 9,400 16,000(J 130{U 130{U 130{U 130|U 130|U 400(UY 730 730
l PL2-006AR |[P2ST-SB-MWO06AR-0160 [2/16/2005| 14 16 120 950 1,600(J 260|U 260|U 260|U 260|U 260(U 520|UY 940 940
PL2-007AR |P2ST-SB-MWO007AR-0080 |2/16/2005| 6 8 6.3|U 6|U 13({U 42|U 42|U 42{U 42|U 42|U | 42{U 42|U 42|U
PL2-007AR |P2ST-SB-MWO007AR-0100 [2/16/2005| 8 10 6.8|U 6.8|U 14|U 45|U 45|U 45|U 45|U 45|U  45|U 45|U 45|U
PL2-007AR |P2ST-SB-MWO007AR-0120 |2/16/2005| 10 12 6.8|U 6.8|U 14|U 46|U 46|U 46|U 46|U 46|U 46|V 46|U 46|U
l PL2-007AR |P2ST-SB-MWO007AR-0140 |2/16/2005| 12 14 6.9|U 6.9|1U 19(J 46|U 46|U 46|U 46|U 46|U , 46|U 46{U 46|U
PL2-007AR |P2ST-SB-MWO007AR-0160 |2/16/2005| 14 16 6.4|U 6.4|U 13|U 43|U 43|U 43|U 43|U 43|U 43|U 43|U 43|U
PL2-JFO4A |P2ST-SB-MWJF04A-0080 |2/16/2005| 6 8 15 7|U 14|U 46{U 46|U 46|U 46|U 46|U . 46|U 46|U 46|U
' PL2-JFO4A |P2ST-SB-MWJF04A-0100 [2/16/2005] 8 -| 10 34|U 34|U 70(J 46|U 46|U 46|U 46|U 46|U ,46|U 46|U 46|U 0.49
PL2-JFO4A |P2ST-SB-MWJF04A-0120 |2/16/2005| 10 12 33|U 140 390(J 45|U 45|U 45|U 45|U 45|U 45|V 45|U 45|U
, PL2-JFO4A |P2ST-SB-MWJF04A-0140 |2/16/2005| 12 14 32{U 32|U 65|U 441U 441U 44|U 44\U 44U 44|V 44U 44|U
l PL2-JFO4A |P2ST-SB-MWJF04A-0160 |2/16/2005| 14 16 6.6|U 6.6|U 14|J 44{U 44\U 441U 44|1U 441U 44\U 44U 441U
PL2-JFO4A |[P2ST-SB-MWJF04A-0180 |2/16/2005| 16 18 6.5|U 11 26|J 43|U 43|U 431U 43|U 43|U 43|U 43|U 43|U
SB-07229r |P2ST-SB-PP029-0080 2/14/2005 6 8 75 130 260|J 64|U 64U 64(U 64|U 64|U 64|U + 64|U 64|U
SB-07229r |P2ST-SB-PP029-0100 2/14/2005 8 10 5.4|U 40 190|J 36|U 36(U 36(U 36(U 36(U 36|U 36|U 36|U
l SB-07229r |P2ST-SB-PP029-0120 2/14/2005] 10 12 7{U 7({U 15(J 471U 47|1U 47U 47\U 47|1U 47|U 471U 47|U
SB-07229r |P2ST-SB-PP029-0140 2/14/2005| 12 14 6.8|U 6.8|U 14|U 45|U 45{U 45|U 45|U 45|U 45{U 45|U 45|U
SB-07229r |P2ST-SB-PP029-0160 2/14/2005| 14 16 6.6|U 6.6|U 13|U 441U 441U 441U 44\1U 44{U 44U 44U 44|U
I SB-07230r |P2ST-SB-PP030-0080 2/14/2005 6 8 5.4|U 5.4|U 11|U 36{U 36|U 36|U 36(U 36(U 36|U 36|U 36{U
SB-07230r |P2ST-SB-PP030-0100 2/14/2005| 8 10 6|U 6.6 29|J 40{U 40U 40|U 40|U 40|U 40|U 40|U 40|U
SB-07230r |P2ST-SB-PP030-0120 2/14/2005| 10 12 55 71 180|J 48|U 48|U 48|U 48|U 48|U 48|U 48|U 48|U
' SB-07230r |P2ST-SB-PP030-0140 2/14/2005| 12 14 14 6.8 20|J 45|U 45|U 45{U 45|U 45|U 45|U 45|V 45|U
SB-07230r |P2ST-SB-PP030-0160 2/14/2005| 14 16 6.7|U 6.7|U 13|U 44U 441U 441U 44|U 44{U 441U 44U 441U
SB-07231r |P2ST-SB-PP031-0080 2/14/2005 6 8 5.4|U 5.4|U 11U 36|U 36|U 36|U 36|U 36(U 36|U 36|U 36|U 0.169
l SB-07231r |P2ST-SB-PP031-0100 2/14/2005 8 10 5.9|U 6 34{J 39|U 39|U 39{U 39{U 39|U 39(U 39|U 39|U
SB-07231r |P2ST-SB-PP031-0120 2/14/2005{ 10 12 6.9|U 6.9|U 25|J 46|U 46{U 46|U 46|U 46|U 46|U 46|U 46|U
SB-07231r |P2ST-SB-PP031-0140 2/14/2005| 12 14 6.6|U 6.6|U 13|U 44U 441U 441U 441U 44U 44U 44|U 44U
SB-07231r |P2ST-SB-PP031-0160 2/14/2005| 14 16 6.7|U 6.7|U 19(J 44|U 441U 441U 44U 44|1U 44{U 441U 441U
. SB-07232r |P2ST-SB-PP032-0080 2/14/2005 6 8 5.5{U 7.7|J 31|J 37|U 37{U 37{U 37(U 37({U 37{U 37|U . 37|U
SB-07232r |P2ST-SB-PP032-0100 2/14/2005 8 10 711U 7.1|U 14|U 47|U 471U 47|U 47|U 47|V 47{U 47U 471U
SB-07232r |P2ST-SB-PP032-0120 2/14/2005{ 10 12 370 960 2400}J 49|U 491U 49|U 491U 491U 49|U 49|U 49U
l SB-07232r |P2ST-SB-PP032-0140 2/14/2005| 12 14 240 650 1700(J 46|U 46|U 46|U 46|U 46(U 46(U 46|U 46|U
SB-07232r |P2ST-SB-PP032-0160 2/14/2005| 14 16 230 1400 3700(J 44|U 44\U 441U 44\1U 44|U 441U 88|UY 88|UY
SB-07233r |P2ST-SB-PP033-0080 2/14/2005 6 8 2900 9000 19000(J 441U 441U 441U 44\1U 44|U 44{U 220|UY 220|UY
l SB-07233r |P2ST-SB-PP033-0100 2/14/2005 8 10 2200 7600 16000(J 44|U 88|U 130{U 88|U 441U 130|UY 220|{UY 220|UY
SB-07233r |P2ST-SB-PP033-0120 2/14/2005| 10 12 6.9|U T 21{J 46|U 46|U 46|U 46|U 46|U 46|U 46|U 46|U
SB-07233r |P2ST-SB-PP033-0140 2/14/2005| 12 14 350 1400 3700(J 44U 441U 441U 441U 44|U 44U 44|U 441U
l SB-07233r |P2ST-SB-PP033-0160 2/14/2005| 14 16 32|U 310 870|J 441U 441U 441U 44\U 441U 441U 441U 441U
= SB-07247a |P2ST-SB-PP047-0020 2/14/2005 0 2 12|{U 9 331 120U 120U 120|U 120|U 120|U 120|U 580 580
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Boeing Plant 2

Phase Il Transformer PCB Investigation

Table 3.1
Soil Sampling Results
Total Petroleum Hydrocarbons (TPH-Dx) PCBs (ng/kg) Total
(mg/kg) PCB Aroclors Total PCBs| Organic
Interval Mineral Carbon
(feet bgs) Spirits Diesel Motor Oil 1016 1221 1232 1242 1248 1254 1260 Total (percent)
Sample | upper | Lower
Location Sample ID Date Limit | Limit | Value | Q | Value | Q | Value | Q | Value | Q | Value | Q | Value | Q | Value | Q | Value | Q | Value | Q | Value | Q | Value | Q Value
SB-07247a |P2ST-SB-PP047-0040 2/14/2005| 2 4 11|U 5.5|U 111U 32{U 32{U 32|U 32|U 32|U 32|U 32|U 32|U
SB-07247a |P2ST-SB-PP047-0060 2/14/2005| 4 6 12|U 6|U 12|U 33{U 33|U 33|U 33|U 33|U 33|U 33|U 33|U
SB-07248 |P2ST-SB-PP048-0020 2/14/2005| O 2 110|U 210 2400(J 36{U 36|U 36|U 36|U 36(U 71|UY 76 76
SB-07248  |P2ST-SB-PP048-0040 2/14/2005| 2 4 7.8|U = 55 18(J 37|U 37|U 37|U 37|V 37|U 37{U 37|U 37|U
SB-07248 |P2ST-SB-PP048-0060 2/14/2005| 4 6 5.7|U 5.7|U 13|J . 38|U 38|U 38|U 38|U 38|U 38|U 38|U 38|U
SB-07248 |P2ST-SB-PP048-0080 2/14/2005| 6 8 6.8|U 71 23|J 46|U 46|U 46|U 46|U 46|U 46|U 46|U 46(U
SB-07248 |P2ST-SB-PP048-0100 2/14/2005| 8 -10 6.2|U 9.3 28|J 42|U 42|U 42{U 42|U 42{U 42|U 42|U 42{U
SB-07248 |P2ST-SB-PP048-0120 2/14/2005| 10 12 6.5|U 6.5|U 13|U 43|U 43|U 43|U 43|U 43|U 43|U 43|U 43|U
SB-07248 P2ST-SB-PP048-0140 2/14/2005| 12 14 6.5|U 6.5|U 13U 43|U 43|U 43|U 43|U 43|U 43|U 43|U 43|U
SB-07248 |P2ST-SB-PP048-0160 2/14/2005| 14 16 6.5(U 6.5|U 13|U 43|U 43|U 43|U 43|U 43|U 43|U 43|U 43|U
SB-07249 |P2ST-SB-PP049-0020 2/15/2005| O 2 5.5{U 38 150(J 110{U 110{U 110|U 110{U 110|U 200 220{UY 200
SB-07249  |P2ST-SB-PP049-0040 2/15/2005| 2 4 5.8|U 6.5 16|J 39U 39|U 39|U 39|U 39|U 39{U 39|U 39|U
SB-07249 |P2ST-SB-PP049-0060 2/15/2005| 4 6 6.6|U 6.6|U 8|J 441U 44|U 44|U 44|U 44|U 44|U 441U 441U
SB-07249 |P2ST-SB-PP049-0080 2/15/2005| 6 8 6.6|U 6.6/U 6.6|J 441U 441U 44|U 44U 44(U 44{U 44|U 44(U
SB-07249 |P2ST-SB-PP049-0100 2/15/2005| 8 10 5.9|U 5.9|U 5.9|U 40|U 40|U 40U 40|U 40(U 40{U 40(U 40|U
SB-07249  |P2ST-SB-PP049-0120 2/15/2005| 10 12 6.4|U 6.4{U 6.4|U 431U 43|U 43|U 43|U 43|U 43|U 43|U 43|U
SB-07249  |P2ST-SB-PP049-0140 2/15/2005| 12 14 6.7|U 6.7|U 6.7|U 44|U 44|U 44|U 441U 44U 44|U 44(U 44U
SB-07249 P2ST-SB-PP049-0160 2/15/2005| 14 16 6.6|U 6.6|U 6.6|U 44|U 44U 44U 44U 44U 441U 441U 441U
SB-07250 P2ST-SB-PP050-0020 2/14/2005 0 2 5.6{U 46 110(J 110|U 110{U 110|U 110{U 110|U 640 500(J 1140|J
SB-07250 P2ST-SB-PP050-0040 2/14/2005 2 4 12 280 380}J 500{U 500{U 500|U 500{U 500({U 1000|UY | 3000 3000
SB-07250 P2ST-SB-PP050-0060 2/14/2005 e 6 6.5|U 6.5|U 13|U 43(U 43|U 43|U 43|U 43{U - 86|UY 110 110
SB-07250 P2ST-SB-PP050-0080 2/14/2005 6 8 6.7|U 6.7|U 20|J 45{U 45|U 45|U 45|U 45|U 45|U 45|U 45|U
SB-07250 P2ST-SB-PP050-0100 2/14/2005 8 10 -8 98 140|J 44U 44U 44|U 441U 44{U 180|UY 500 500
SB-07250 P2ST-SB-PP050-0120 2/14/2005| 10 12 6{U 6|U 12{U 40(U 40|U 40|U 40|U 40({U 40{U 40|U 40(U
SB-07250 P2ST-SB-PP050-0140 2/14/2005| 12 14 6.5|U 6.5|U 13|U 43|U 43|U 43|U 43|U 43|U 43|U 43|U 43|U
SB-07250 P2ST-SB-PP050-0160 2/14/2005| 14 16 6.6|U 6.6|U 13{U 44U 44U 44U 44|U 44|U 44U 441U 441U
SB-07252 P2ST-SB-PP052-0020 2/15/2005 0 2 120{U 120U 120{U 120|U 120|U 590|UY 490 490
SB-07252 P2ST-SB-PP052-0040 2/15/2005 2 4 32|U 32|U 32|U 32|U 32|U 32|U 32|U 32|U
SB-07253 |P2ST-SB-PP053-0020 2/15/2005| O 2 111U 19 110|J 36|U 36|U 36|U 36{U 36|U 36(U 130 130
SB-07253 |P2ST-SB-PP053-0040 2/15/2005| 2 4 11U 5.7|U 11U 32{U 32|U 32|U 32|V 32|U 32|U 32|U 32|U
SB-07253 P2ST-SB-PP053-0060 2/15/2005 4 6 11U 5.7\U 11|{U 32|U 32{U 32|U 32|U 32|U 32|U 32|U 32|U
SB-07253 P2ST-SB-PP053-0080 2/15/2005 6 8 11{U 5.6{U 11|U 33|U 33|U 33|U 33|U 33|U 33|U 33|U 33{U
SB-07253 P2ST-SB-PP053-0100 2/<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>